Zic1 represses Math1 expression via interactions with the Math1 enhancer and modulation of Math1 autoregulation.
Math1 is a basic helix-loop-helix transcription factor expressed in progenitor cells that give rise to dorsal commissural interneurons in the spinal cord, granule cells of the cerebellum, and sensory cells in the inner ear and skin. Transcriptional regulation of this gene is tightly controlled both temporally and spatially during nervous system development. The signals that mediate this regulation are likely integrated at the Math1 enhancer, which is highly conserved among vertebrate species. We have identified the zinc-finger transcription factor Zic1 as a regulator of Math1 expression. Zic1 binds a novel conserved site within the Math1 enhancer, and represses both the expression of endogenous Cath1 (chicken homolog of Math1) and the activity of a Math1 enhancer driven lacZ reporter when expressed in chick neural tubes. Repression by Zic1 blocks the autoregulatory activity of Math1 itself. Although previous reports have shown that Zic1 and Math1 are both induced by BMP signaling, these genes appear to have opposing functions, as Math1 acts to promote neuronal differentiation in the chick neural tube and excess Zic1 appears to block differentiation. Zic1-mediated repression of Cath1 transcription may modulate the temporal switch between the progenitor state and differentiating dorsal cell types during neural tube development.